Best Available Copy 




45S.808 



PATENT SPECIFICATION 

Application Date: June 28, 1935. No. 18618/35. 

Complete Specification Left: June 24, 1936. 
Complete Specification Accepted: Dec. 28, 1936. 
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Compositions of Matter 



J- 



We. Kenneth He hue in' S.unueh^ and 
Maurice Authvk TuonoiD Kopeks, both 
of Hexagon House. Blackley, Muuchesier 
both British Subjects, and Imtekial 
5 Chemical Indtsthies Limited. of 
I inpei 12! Chemical House, Millbonk. 
London. S.AV.l, a Company incorporated 
under the laws of Great Britain, do 
hereby declare the nature of this inven- 

10 lion to be as follows: — 

Thus invention relates to the manufac- 
ture i»: water-soluble stabilised Ai;-*?.-:. ex- 
pounds by the reaction of diazo com- 
pounds derived from arylamines of the 

15 ;..'iizeiu- or naphthalene series free from 
water-solubilisiug groups on the crude or 
p artly purif ied hvdrolvs is products of 
glue, gelatine, gluten aud similar proteid 
matter. 

20 A further aspect of the invention 
is the separation of the said stabilised 
diazo compounds from the reaction solu- 
tion by conjoint precipitation with a 
compling component, thus producing a 
25 new composition of matter. 

Our preferred method of procedure 
according to tlu invention is to add to 
the crude or partly purified solution of 
livdrolysed glue or other proteid mauer, 
30 only a i motion ot the amount 01 c.iczo 
compound necessary fully to exhaust the 
combining capacity of the said solution, 
ih at is an amount which may be con- 
venientlv equivalent to about one fifth of 
35 the total combining capacity with the 
diazo compound of the hydrolysed glue. 

do nut con nn e ourselves to tin 5 
Bv this means we avoid the 

40 obtain a more suitable stabilised diazo 
compound. From such a solution tne 
stabilised diizo compounds are r.oi readily 
completely is'.Matr'i by the normal in*; bons 
of salting out and. as wo have discovered. 

45 it is preferable to secure the separation 
of the stabilised diazo compound by the 
addition to the reaction liquor previous 
to salting out oi an alkaline solution oi 
cr »di^™ c ?l* a suitablp rounlina' 

50 component, tnat is one iree irom 

phonic or carboxylic. groups, for instance, 
the arylamides of 2 : 3-hydroxynaphthoic 
acid and of aceto-acetic acid, beia- 

[Price 1/-] 
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r.aphthol. oxycarbazolcarboxylic arylides 
and other*. There results the precipita- 
tion of a product, composed jointly of what 
appears to be the sodium salt of the 
stabilised diazo compound and the coup- 
line- comDonenf. 

The following; examples illustrate but 
do not limit the invention. The parts are 
by weight. 

Example 1. 
100 parts of elue are hvdrolysed by 
boilinr for 24 hours with *3'Xi part? of 
25% sulphuric acid. The solution is 
limed, filtered from calcium sulphate and 
the calcium salts in solution converted to 
sodium salts by the addition of excess of 
sodium carbonate. After filtering the 
solution of sodium salts of the hydrolysed 
glue is concentrated to 350 parts and 20 
part? of anhydrous' sodium carbonate dis- 
solved in the warm solution, after which 
it is filtered if necesary and cooled to 
]0 — 35° C. A diazo solution prepared in 
the usual manner from 21.3 parts of 4- 
ehloro-2-toluidine is run into this solu- 
tion of the sodium salts of hydrolysed 
glue during 15 minutes with stirring and 
cooling. It is quickly converted to the 
stabilised condition as shown by the 
rapid disappearance of the diazo reaction. 
26.3 parts of 2 : 3-hydroxynaphthoic 
anilide previonslv dissolved in 250 parts 
of water and 10' parts of caustic soda 
nn0 o/ ^ i* warmed to 50 — 60° C. run 
into the stabilised diazo solution <and the 
whole then warmed to about 50* Cr,- add- 
ing more caustic alkali if necessary to 
refain the 2 : 3-hydroxynaphthoic anilide 
: :: ^luM'".:. f:!ter p d. saturated with com- 
mon salt and. cooled.. A dark^oilv pre- 
cipitate is thiuwn tluwn which slowiv sets 
tc- a L v e! or tar on standing. It is 
r-olle. vrd bv decaurincr the mother liquor 
and dried in vacuo. The stabilised diazo 
compound above is in excess of the coup- 
ling component and a further quantity of 
h> droxy-naphtLoiL umhde as uetem::r.el 100 
o\ iivr or printing .rials, is a^Ueu v.nti. 
equivalent, quantities of the two azo dye- 

ture. If desired, an approximately equi- 
valent- quantity of arylamide and 105. 
stabilised diazo compound can l>e piixetl 
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previous 10 sailing oiu. bin wc picici u» 
proceed in the maimer above drscvihed. 
making subsequent aclj\is:::ie::: as 
explained. 
5 Examine 2. 

100 parts of ?!ue are hyilroly-d V.y 
heating in au autoclave for 3G hours nt 
]_j0 — j4o c C\ with 4^0 parts of water and 
20 parts of lime. The filtered product 

10 is converted to the copper salts by treat- 
ment with copper carbonate in excess, 
filtered and evaporated to dryness. The 
dry copper salts are extracted with 
methanol, and the methanol extract 

15 evaporated to dryness, dissolved in water 
and the copper removed with hydrogen 
sulphide. "The .solution, is adjusted to 
approximately 250 parts and made alka- 
line with 25 parts of anhydrous sodium 

20 carbonate and cooled to 4 — S 3 C. Into 
this solution is run while cooling- and 
itirrinsr. a dia.^n solution prepared in the 
usual manner from 21.3 parts of 5- 
choro-2-toluidine. the solution being 



ihmughoui tlte addition. The stabilised 
diazo compound is rapidly formed a? 
shown by disappearance ot" the diazo re- 
action. 3tJ parts vi tiir -t-bromo-2-uni>ididv 
.-i-' ° ■ vd""*cvnaphthoic acid are dis- 
solved in 450 parts of water and JO parts 
of caustic -=oda (100°^ and the warn: 
solution added to the stabilised diazo com- 
pound solution, adding more caustic 
alkali if necessary and the whole then 
filtered iix>m any tar-like precipitate and 
saturated while warm with salt. A thin 
oily precipitate is formed which becomes 
semi-crystalline on standing in the cold. 
Ji is collected by decautation. dried in 
vacuo to a brown, easily friable mass and 
standardised by adding more coupling 
component as determined by dye or prim- 
ing trial, as explained in Example 1. 

Datpd the 28th dav of Juno. ]<m. 
E. A. BIXGEX, 
Solicitor for the Applicants. 
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COMPLETE SPECIFICATION 

The Manufacture of New Stabilised Diazo Compounds and 
Compositions of Matter 



45 We. Kenneth Herbert Saunders and 
Mai-rice Arthur Thorold Rogers, both 
of Hexagon House. Blackley. Manchester 
both British Subjects, and Imperial 
Chemical Industries Limited. ot 

60 Imperial Chemical House. Millbauk. 
London, S.W.I, a Company incorporated 
under the laws of Great Britain, do 
hereby declare the nature of this inven- 
tion and in what, manner the same is to 

55 be performed, to be particularly described 
and ascertained in and by the following 
statement : — 

This invention relate 1 to the manufac- 
ture of compositions suitable for use in 

60 textile printing by a process which com- 
prises precipitation together from an 
aqueous alkaline solution, of ^ au ice 
cuiOur v.-Uj'iLi-.i conipour^ . . ^ 
salted out from its aqueous solution and 

65 a diazoamiiio or diazoimino compound 
formed by the interaction of a diazo com- 
pound with :he hydrolysis products of 
glue, gelatine, silk and similar proteid 
substances (see Plimmer, " Practical 

70 Organic and Biochemistry " (1915V p.3o9 
et seq. ). 

The manufacture of water-sombie 

^pyrronaine-a-carboxyiic acid) ami 
75 hydroxy proline (y-hyd roxy pyrrolidine-" - 
carboxylic acid) is described in British 
Specification No. 422.1 95. Ii is known 
(see E. Fischer and Abderhalden. 
Perichte der deutscheu Chem, Gesell- 



schalt, 1UU4, 37, 3072} that these cyclic 80 
imiues are present together with other 
nitrogenous compounds in the hydrolysis 
products of the aforementioned proteid 
substances. Isolation of pure proline or 
hydroxy proline trom a mixture of hydro- 85 
lysis products is at present technically 
difficult because of the complexity of the 
operation* involved. 

We have now iound thai it is possible 
to make use of the mixture of compounds 90 
obtained by hydrolvsing the described 
proteid .substances, more especially that 
obtained by hvdrolvsins - crlu* 1 or gelnfine. 
in the manufacture of compositions use- 
ful in textile printing. For this purpose 95 
we have devised a novel method of simul- 
taneous precipitation. 

A '*'*-■: ^i; Tr-- - 1 - : *-v-- • 11 
diazo compound to an alkaline aqueous 
solution of an aforementioned proteid 100 
hydrolysis mixture, and then add to th- 

*":Uti"!! "I" -U *'^e!]*i' P >i: O v* I 1 . ! I! ed* a -ulutioi: 

of an ice colour coupling component 
which itself may be easily precipitated 
from its aqueous solution (e.c\ of an 105 
aryiamide of 2 : 3-hyuroxyraph'hoic ncid. 
2*hyci oxycarnazole-3-carhii::ylic acid. 7- 
h vdroxv-o-nanb th^^arbazole-^-^arbnvvlir 1 

;ici«i. ^-iiydroxyantnracetie-3-carboxyiic 
acid or an aryiamide of acetoaceiic acid). 110 
and finally we separate out and dry the 
desired composition. When the alkali 
salts of the above coupling: components 
are precipitated in presence of the. diazo- 
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omiuu or diazoimino rom pounds they 
r-i»ll-«**r the*** v.n<»u thein-e !v«. Ihe in:x- 
nuc is thur precipitated a- a lKmio^vnou; 
semi-solid mass. It is isolated either by 
5 defamation of the liquor or by centriiug- 
hi2\ AVUeu dry it form* the new rom- 
pn<itiou. 

Bv applviug such a composition with 
the aid of printing assistants to textile 

10 material in the^ known manner and 
developing in steam containing acetic acid 
or other volatile ortranic acid vapour, 
various fast shudrs may \'y produced. 
The di;-;zoamiuo ur diazoimino com- 

15 pounds obtained as stated cannot be satis- 
factorily isolated in the ordinary manner, 
e.g. by salting out. as they either will 
lint Sepiiruit* or urc \tVi-K. « a i ci> ..i.'* *i 
oil which settles slowly and ineom- 

20 pletelv owing to the dispersing effect of 
nther substances present. But we find 
that these stabilised diazo compounds, 
whatever their nature may be, can ^ be 
effectively collected in an easily humiieu 

25 ionn as above described. 

In ireneral Me prefer in add an amount 

I.... *l-<a" that 

equivalent to the full combining capaci.v 
of stabilised diazo compound present and 

30 then havinsr isolated the semisolid mass 
as described? we determine by dye trial the 
additional amount of arylamide neces- 
sary for an optimum balance of reagents. 
AVe then mix the determined quantity of 

35 drv coupling component with the mas*, 
whereupon the whole is dried. 

The determination of the requisite 
amount of roupling component to/"; 
added is carried out by taking a weighed 

40 quantity of the material, dissolving in 
water, thickening and making a print 
which is developed by acid steam 
-described in Example 1. The developed 
print is immersed in aqueous 1 % caustic 

45 soda solution for 15 seconds, steamed in 
d l v ^ : c a m f o r 1 : v. : r a n '1 immersed i n a 
solution of a diazo compound, preferably 
.me which will erive a contrasting shadf 
io the print. If exees> coupling eom- 

50 ponent is present the print is surrounded 

appearsV V further weighed quantity of 
the material i* taken, mixed with a 
weighed quantity «»t the i-ouphi:g com- 

55 po-em, dissolved, printed, developed ami 
tested as above. The process is continued 
.-until bv trial and error the test shows a 
slicht definite balo. thus indicating a 
small excess oi coupling component. 

60 Coupling component, not necessarily as 

..l: +l*on r:flrUf1 to 1 }} o h\Uk Ot 

t he material in the proportion indicatm. 

The invention is illustrated but not 
limited by tbe following examples. The 
65 parts are "by weight. 



Example I. 
2 VI -inns of irlue a:e hvdrolysed by 

c 0 aqueous sulphuric acid. Tu the 
solution lime is added until w is neutral. 70 
the calcium mlphate i* filtered off onrl 
the calrium salts in the nitrate are con- 
verted int.) sodium salts by the addition 
of a small excess of sodium carbonate. 
Alter filtering, the solution is nun-en- .0 
trated to G00 parts and in it are dis- 
solved 20 parts of anhydrous sodium rar- 
]:inate a tier which it again filtered, if 
neeessarv. and cooled to 10° — l->* C. A 
diazo solution prepared in the usual SO 
manner from 21.3 parts of 4-chloro-2- 
Toluidine is run with stirring, the tem- 

.., _ !.._.;„ ^ 2 ,,: C. or !"wer. 

The diazo reaction Vapidly disappears and 
after 15 minutes the solution is made 80 
alkaline to phenol phthalein. 19.7 parts 
of 2 :3-hvdroxvnaphthoie anilide previ- 
ously dissolved in 2o0 parts of water ami 
7.5 pans ot sodium hydroxide _is now 
added and the whole warmed to oO— GO UO 
f for 15 minutes, filtered, cooled to lir 
C common salt i* added until n-> 

more will dissolve. A dark oily precipitate 
is thrown down which slowly sets to a pel 
or tar on standing. It is collected by 95 
decanting- off the mother-liquor ana dried 
in vacuo at or below oO B C. If necessary, 
a further quantity of 2 ^-hydroxy- 
naphthoic anilide, as determined by dve 
ur printing trials, is added until the 100 
anilide i* in a slight excess. The whole 
is then ground together forming a pale 
brown powder. 

Instead of the 19.7 parts ot 
2 :3-hydroxynaphthoic anilide. 14 parts 105 
of nretoacet->-toluidide may be used. 

Example 2. ' 
Glue is hydrolysed and the hydrolysate 
extracted with alcohol as de^-ribed by E. 
Fi-cher and Ahderhalden . Berichie der 110 
deutschen Chem. liesellsehaft. iy04, 37 . 
:3072 # etseq. . i f 

4U parts of the dried residue irom the 
alcoholic extract are dissolved in 100 parts 
x> t . _ ,..1 i". . .f « n r^ ifi na t ** 115 

and boiled gent jy ^ until all volatile 
amines are expelled. The solution is 
fooled to 10— 15 : C. and stirred while 
there :5 addrd 15 minutes the 

solution obtained by diazotising Io parts 120 
of 2 : d-diethoxy-4-benzoylamiuoanfline. 
AVben combination is complete the 
soiutiuu is n.u»e tc pl2e" f '- 

piilbbleill <»i;d tiicb . ?^"- °; . 

2 : 3-hvdroxvuaphthoic anilide dissolveil 12o 

III p l» I * S ul V. wuC — v» - J* ^ * " " * " ^ " ' * 

hvdroxide are added and the whole 
warmed to 50° C, filtered after 30 
minutes and cooled to 10° C. To the clear 
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solution i c added sufBciei;-. solid c n n *? t i ■? 
soil a to make a 10% solution whereupon 
a black oil separates, which is allowed to 
.-eitle, collected by decantation and dried 
5 in vacuo. I: is standardised by dye trials 
f : c described in Example 1. 

Example 3. 

Gelatine is hydrolysed and treated as 

described bv Kingston and Schrvver 

10 (Biochemical Journal. 19*24. IS, 1070) and 

the amino acids of those carbamates 

soluble in alcohol-water (2:1) collected. 

boiled for 12 hours with 10% aqueous 

sulphuric acid, then made alkaline with 

15 sodium carbonate and boiled until all free 
Ti i c • - m ~ , * - * * i - 
amines are expc-iiea. oumciciu- oi mc 

solution is taken to provide 25 parts of the 

mixed amino acids formed as a result of 

this treatment. To this is added at 

20 10 — 15° C a solution made by diazotising 
7.9 parts of 4-ehloro-2-anisidine and the 
solution is kept alkaline by adding 
aqueous sodium carbonate as necessary. A 
brown solution is obtained. When on test 

25 it is found that free diazo compound i^ 
no longer present, the whole is made 
alkaline to phenol phthalein and- a 
solution of 5 parts of 2:3-hydroxy ; 
naphthoic-o-anisidide dissolved in 15 

30 parts of water and 1.5 parts of sodium 
hvdroxide is added. The solution is 
warmed to 50—55° C. ? filtered after 15 
minutes, stirred with 7 parts of green 
earth and 0.1 part of aluminium powder 

35 until the solution is clear golden yellow 
and again filtered. To the clear solution 
sufficient solid caustic soda to make a 15 % 
solution is added. The precipitate which 
results is collected a? a honey-like oil bv 

40 centrifuging, dried in vacuo and 
standardised bv dve trial as described in 
Example 1. 'instead of 2:3-hydroxy- 
naphthoic-o-anisidide, S parts of the 
p-ehloroaaiiide of carbazole-2 : 3-hydroxy 

45 carboxylic acid may be used. 

Example 4. 
Gelatine is hydrolysed and worked up 
through the cuppel' = = :lt ■ 
acids as described by Brazier, 

50 Biochemical Journal. 1030. 24. 11SS et 
seq. The copper salts soluble^ :n methyl 
alcohol are dissolved in water. decompu<rd 
bv hydrogen sulphide, filtered and made 
alkaline with sodium carbonate. An 

55 amount of solution of at least 10% 
strength ^i.e. concentrated}! necessary oy 
evaporation) containing 65 parts 9i 0 l ' ic 
mixed amino acids is stirred at 10 — 15° C. 
while there is run in u ohi^ »uiUIiwji 

60 prepared in the usual manner from 21.3 
parts of 5-chloro-2-toluidine, the solution 
being kept alkaline throughout the 
addition. The diazo compound rapidly 



enter? into ronihinaiion. 30 parts of the 
4-bromo-2-aniside of 2 : 3-h vdroxy- 65 
naphthoic acid are dissolved in 450 parts 
of warm water and 10 parts of sodium 
hydroxide and the warm solution is added 
to the above solution, moip caustic alkali 
is added if necessarv and the whole is 70 
filtered from any tar-like precipitate and, 
while still warm, an excess of common salt 
is added. An oily precipitate is formed 
which becomes semi-crystalline on stand- 
ing in the cold. It* is collected by 75 
decantation, dried in vacuo to a brown, 
easily friable mass and standardised by 
adding more coupling component as 
determined bv dve or printing trial, as 
exp^Qiiicu in .Lxa:;;p*e . 

Instead of the 4-bromo-2-anisidide the 
o-toluidide of 2 '■: 3-hydroxynapbthoic may 
be employed in the above example. 

Example 5. 

S parts of a composition prepared 85 
according to Example 1 using 2 : 3- 
hydroxynaphthoic anilide are dissolved 
in 25 parts of water at — 70* 0. con- 
taining 0.4 parts of caustic soda. This is 
stirred' into 75 parts of starch-tragaranth 90 
thickening and the paste printed on 
calico. The print is dried and steamed 
for two minutes in steam containing the 
vapours of acetic acid, whereupon the 
parts printed become bright red. The 95 
printed material is now boiled in aqueous 
soap solution (5 grams per litre) for five 
minutes and dried. The printed areas 
now have a bright scarlet shade. 

Having now particularly described and 100 
ascertained the nature of our said inven- 
tion and in what manner the same is to 
be performed, we declare that what we 
claim is : — 

1. Process for the manufacture of dry 10o 
compositions suitable for use in textile 
printing which comprises adding an 
alkaline aqueous solution of an ice colour 
coupling component, capable of being 
precipitated from its aqueous alkaline 110 
solution, to an aqueous solution contain- 

- -. > r< ~n r- !*; *.* * - r .'■ • T^i ' \ "2 d c n 1 -. f a I "2 C" d 

by" the action of a diazo compound on a 
mixture of amino acids derived from the 
hydrolysis of a proreid substance, and 115 
salting out the mixture thus obtained, 
separating the precipitate and drying it. 

2. Process according to Claim 1 in which 
the proteid substance which is hydrolysed 

is snue or gelatine. ^ _ m 120 

3. Prut-ess for the production of com- 
nositions suitable for use in textile print- 
ing ;Uuot*Uiliuiiy rt> uc:>»»r; Ocvi Wilii 

reference to each of the foregoing 
examples. 125 

4. Compositions of matter whenever 
obtained by the process claimed in the 
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f fl? j ohemicTfequiValentr"^"" "/ " ^ "7 Da<ed ^eJ4th dav of Jjiue, 1 ( J3G. 

**c\"- 65 5. A process of lesiiie uiiniiug wLeic;;; El^btJS, 

' * 1 there is used a composition a = claimed in .Solicitor ior the Appjicants. 

5 Claim 4. 
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